Introduction
Grain orientation is an important technique to improve performance of ferroelectric ceramics. 1)-5) There have been two fabrication methods to prepare grain-oriented ferroelec tric ceramics; one aligns grains by applying pressure during sintering 1), 2), 6) and another prepares green compacts with aligned particles. 5)-11) In the latter method, plate-or needle like powder particles are aligned in a green compact by tape-casting, extrusion, and slip-casting. In these methods, grain growth during sintering 6) and particle growth during Ostwald ripening in molten salt 12) are necessary to be anisotropic. Therefore, these methods are only applicable to materials with low symmetry, such as those belonging to the bismuth layer-structured ferroelectrics and tungsten-bronze -type niobates.
Many compounds with good dielectric and piezoelectric properties have a crystal structure with high symmetry, such as regular perovskite. To obtain grain-oriented ceramics for these compounds, the reactive templated grain growth (abbreviated as RTGG) method 3) has been employed, in which ceramics are made by in situ reaction and successive sintering using starting material powders with a plate-or needle-shape.
Thus, grain-oriented Bi0.5(Na0.85K0.15)0.5TiO3 with the perovskite structure was fabricated, and significant improvement of the piezoelectric properties due to grain orientation was reported. 3) Because this method requires a starting material with an anisotropic shape and the topotactic or epitaxial relation between the starting material and product, 13) the application of this method has been restricted to a few compounds, and the selection of starting material is important to apply this method to other compounds.
The primary purpose of this note is to investigate the feasibility of fabricating BaTiO3 with a significant <111> orientation. The <111>-oriented BaTiO3 ceramics would ex hibit a hysteresis-free strain vs. electric field curve as shown in a single crystal. 14) Ba6Ti17O40 (abbreviated as B6T17) was selected for the starting material from two points of view. The powder with an anisotropic shape is expected to be obtained from the crystal structure, 15) and the <111> 4. Conclusions A polycrystalline BaTiO3 bulk ceramic with a preferred <111> orientation was fabricated by the reactive templated grain growth method, using plate-like B6T17 particles with the <001> direction perpendicular to the plate face. Align ment of B6T17 particles was achieved by tape-casting of a slurry containing B6T17 and BaCO3 powders. The disper sion of powder particles in the slurry was important to align the plate-like B6T17 particles. Plate-like BaTiO3 grains with the <111> direction perpendicular to the casting direc tion were formed during the reaction between B6T17 and BaCO3. Thus, the compact was composed of plate-like BaTiO3 grains and equiaxed BaTiO3 grains with random orientation. Growth of <111>-oriented grains at the expense of randomly-oriented grains increased the degree of orienta tion. 
